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(54) OPTICAL PATH FOLDING ELEMENT, IMAGING LENS MODULE AND ELECTRONIC DEVICE

(57) An optical path folding element (100) includes
an optical portion (110), a connection portion (120), matte
structures (130) and a light blocking layer (140). The op-
tical portion (110) has an optical surface (111) and two
reflective surfaces (112, 113). A light beam enters into
the optical path folding element (100) via the optical sur-
face (111) and is reflected inside the optical path folding
element (100) through the optical surface (111). Each
reflective surface (112, 113) is configured to reflect the
light beam again inside the optical path folding element
(100). The connection portion (120) has connection sur-
faces (121) connected to the optical surface (111) and
the reflective surfaces (112, 113). The matte structures
(130) are at least disposed on and integrally formed with
the connection portion (120). Each unitary structure of
the matte structures (130) is tapered off and recessed
from the connection portion (120), such that the outer
surface of the connection portion (120) has an undulating
shape. The light blocking layer (140) is at least disposed
on the connection portion (120) for blocking light.
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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to an optical path
folding element, an image lens module and an electronic
device, more particularly to an optical path folding ele-
ment and an image lens module applicable to an elec-
tronic device.

Description of Related Art

[0002] With the development of technology, featuring
high image quality becomes one of the indispensable
features of an optical system nowadays. Furthermore,
electronic devices equipped with optical systems are
trending towards multi-functionality for various applica-
tions, and therefore the functionality requirements for the
optical systems have been increasing.
[0003] However, conventional optical systems are dif-
ficult to meet the requirements of miniaturization and high
imaging quality of an electronic device under diversified
development in recent years, especially non-imaging
light is easily to be generated due to the configuration
inside a miniaturized lens, which leads poor optical qual-
ity, and therefore is difficult to meet progressive market
requirements in optical quality nowadays. Therefore,
how to improve the components and the configuration
inside a lens to prevent generating non-imaging light for
meeting the requirement of high-end-specification elec-
tronic devices is an important topic in this field nowadays.

SUMMARY

[0004] According to one aspect of the present disclo-
sure, an optical path folding element includes an optical
portion, a connection portion, a plurality of matte struc-
tures, and a light blocking layer. The optical portion has
an optical surface, a first reflective surface, and a second
reflective surface. A light beam enters into the optical
path folding element via the optical surface and is reflect-
ed inside the optical path folding element through the
optical surface. The first reflective surface is configured
to reflect the light beam again inside the optical path fold-
ing element. The second reflective surface is configured
to reflect the light beam further again inside the optical
path folding element. The connection portion has a plu-
rality of connection surfaces connected to the optical sur-
face, the first reflective surface and the second reflective
surface. The plurality of matte structures are at least dis-
posed on and integrally formed with the connection por-
tion. Each unitary structure of the plurality of matte struc-
tures is tapered off and recessed from an outer surface
of the connection portion towards an inner side of the
optical path folding element, such that the outer surface
of the connection portion has an undulating shape. The

light blocking layer is at least disposed on the outer sur-
face of the connection portion for blocking light from pass-
ing through.
[0005] According to another aspect of the present dis-
closure, an optical path folding element includes an op-
tical portion, a connection portion, and a light blocking
layer. The optical portion has an optical surface, a first
reflective surface, and a second reflective surface. A light
beam enters into the optical path folding element via the
optical surface and is reflected inside the optical path
folding element through the optical surface. The first re-
flective surface is configured to reflect the light beam
again inside the optical path folding element. The second
reflective surface is configured to reflect the light beam
further again inside the optical path folding element. The
connection portion has a plurality of connection surfaces
connected to the optical surface, the first reflective sur-
face and the second reflective surface. The light blocking
layer is at least disposed on the connection portion for
blocking light from passing through. A material of the light
blocking layer comprises acrylic monomer and black pig-
ment.
[0006] According to further another aspect of the
present disclosure, an optical path folding element in-
cludes an optical portion, a connection portion, a plurality
of matte structures, and a light blocking layer. The optical
portion has an optical surface, a first reflective surface,
and a second reflective surface. A light beam enters into
the optical path folding element via the optical surface.
The first reflective surface is configured to reflect the light
beam inside the optical path folding element. The second
reflective surface is configured to reflect the light beam
again inside the optical path folding element. The con-
nection portion has a plurality of connection surfaces and
at least one gate trace. The plurality of connection sur-
faces are connected to the optical surface, the first re-
flective surface and the second reflective surface. The
at least one gate trace is located on at least one of the
plurality of connection surfaces. The plurality of matte
structures are at least disposed on and integrally formed
with the connection portion, and the plurality of matte
structures have at least part disposed on the connection
portion to surround the at least one gate trace. Each uni-
tary structure of the plurality of matte structures is tapered
off and recessed from an outer surface of the connection
portion towards an inner side of the optical path folding
element, such that the outer surface of the connection
portion has an undulating shape. The light blocking layer
is at least disposed on the connection portion for blocking
light from passing through.
[0007] According to still further another aspect of the
present disclosure, an optical path folding element has
a material including plastic and includes an optical por-
tion, a connection portion, and a light blocking layer. The
optical portion has an optical surface, a first reflective
surface, and a second reflective surface. A light beam
enters into the optical path folding element via the optical
surface. The first reflective surface is configured to reflect
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the light beam inside the optical path folding element.
The second reflective surface is configured to reflect the
light beam again inside the optical path folding element.
The connection portion has a plurality of connection sur-
faces and a narrowed structure. The plurality of connec-
tion surfaces are connected to the optical surface, the
first reflective surface and the second reflective surface.
The narrowed structure is formed by at least part of the
plurality of connection surfaces and partially reducing an
aperture size inside the optical path folding element. The
light blocking layer is at least disposed on at least outer
surface of the connection portion for blocking light from
passing through. A material of the light blocking layer
comprises acrylic monomer and black pigment.
[0008] According to still further another aspect of the
present disclosure, an image lens module includes one
of the aforementioned optical path folding elements, a
lens assembly, and an image sensor. The lens assembly
is disposed adjacent to the optical path folding element,
and the light beam passes through the lens assembly.
The image sensor is disposed adjacent to the optical path
folding element, and the image sensor is configured to
receive the light beam.
[0009] According to still further another aspect of the
present disclosure, an electronic device includes the
aforementioned image lens module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The disclosure can be better understood by
reading the following detailed description of the embod-
iments, with reference made to the accompanying draw-
ings as follows:

Fig. 1 is a perspective view of an imaging lens mod-
ule according to the 1st embodiment of the present
disclosure;
Fig. 2 is a cross-sectional view of the imaging lens
module sectioned along line A-A in Fig. 1;
Fig. 3 is a top view of an aperture stop of the imaging
lens module in Fig. 2;
Fig. 4 is an exploded view of the imaging lens module
in Fig. 1;
Fig. 5 is a perspective view of an optical path folding
element of the imaging lens module in Fig. 1;
Fig. 6 is another perspective view of the optical path
folding element in Fig. 5;
Fig. 7 is further another perspective view of the op-
tical path folding element in Fig. 5;
Fig. 8 is a perspective view of the optical path folding
element sectioned along line B-B in Fig. 5;
Fig. 9 is a top view of the optical path folding element
in Fig. 5;
Fig. 10 is an enlarged view of region MM in Fig. 9;
Fig. 11 is a side view of the optical path folding ele-
ment in Fig. 5;
Fig. 12 is a front view of the optical path folding ele-
ment in Fig. 5;

Fig. 13 is a perspective view of an optical path folding
element of an imaging lens module according to the
2nd embodiment of the present disclosure;
Fig. 14 is an exploded view of the optical path folding
element in Fig. 13;
Fig. 15 is a perspective view of a light blocking sheet
of the optical path folding element in Fig. 13;
Fig. 16 is a perspective view of an imaging lens mod-
ule according to the 3rd embodiment of the present
disclosure;
Fig. 17 is a cross-sectional view of the imaging lens
module sectioned along line C-C in Fig. 16;
Fig. 18 is an exploded view of the imaging lens mod-
ule in Fig. 16;
Fig. 19 is a perspective view of an optical path folding
element of the imaging lens module in Fig. 16;
Fig. 20 is a perspective view of the optical path fold-
ing element sectioned along line D-D in Fig. 19;
Fig. 21 is a perspective view of the optical path fold-
ing element sectioned along line E-E in Fig. 19;
Fig. 22 is an enlarged view of region NN in Fig. 21;
Fig. 23 is a top view of the optical path folding element
in Fig. 19;
Fig. 24 is an enlarged view of region OO in Fig. 23;
Fig. 25 is a side view of the optical path folding ele-
ment in Fig. 19;
Fig. 26 is a front view of the optical path folding ele-
ment in Fig. 19;
Fig. 27 is a perspective view of an optical path folding
element of an imaging lens module according to the
4th embodiment of the present disclosure;
Fig. 28 is an exploded view of the optical path folding
element in Fig. 27;
Fig. 29 is a top view of the optical path folding element
in Fig. 27;
Fig. 30 is a perspective view of an optical path folding
element of an imaging lens module according to the
5th embodiment of the present disclosure;
Fig. 31 is a perspective view of the optical path fold-
ing element sectioned along line F-F in Fig. 30;
Fig. 32 is another perspective view of the optical path
folding element in Fig. 30;
Fig. 33 is an enlarged view of region PP in Fig. 32;
Fig. 34 is a top view of the optical path folding element
in Fig. 30; and
Fig. 35 is an exploded view of an electronic device
according to the 6th embodiment of the present dis-
closure.

DETAILED DESCRIPTION

[0011] In the following detailed description, for purpos-
es of explanation, numerous specific details are set forth
in order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
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to simplify the drawing.
[0012] The present disclosure provides an optical path
folding element, whose material can include plastic. The
optical path folding element includes an optical portion,
a connection portion and a light blocking layer.
[0013] The optical portion has an optical surface, a first
reflective surface and a second reflective surface. A light
beam enters into the optical path folding element via the
optical surface. The light beam is reflected inside the op-
tical path folding element through the first reflective sur-
face and is reflected again inside the optical path folding
element through the second reflective surface. Moreo-
ver, each of the first reflective surface and the second
reflective surface can be provided with a reflective layer,
so that the reflective effect for the light beam can be
achieved. Moreover, the optical surface can reflect the
light beam further again inside the optical path folding
element. Moreover, the optical surface can reflect the
light beam through total internal reflection, such that the
light beam can be simultaneously transmitted through
and reflected by the optical surface. Moreover, the ma-
terial of the optical portion can include plastic. Therefore,
it is favorable for designing an optical path folding ele-
ment with many kinds of surfaces. Moreover, the reflect-
ed light beam can emit from the optical path folding ele-
ment via the optical surface. Therefore, the optical sur-
face is favorable for integrating the functions of the inci-
dent surface, the emitting surface and the reflective sur-
face, thereby simplifying the appearance of the optical
path folding element. Please refer to Fig. 2, which is a
cross-sectional view of the imaging lens module 1 ac-
cording to the 1st embodiment of the present disclosure,
wherein the light beam emits from the optical path folding
element 100 via the optical surface 111 along the optical
axis OA, and the functions of the incident surface, the
emitting surface and the reflective surface are integrated
into the optical surface 111.
[0014] The optical portion can further have a second
optical surface, into which many kinds of functions such
as light emitting and light reflecting can be integrated.
And, the light beam can emit from the optical path folding
element via the second optical surface.
[0015] The connection portion can have a plurality of
connection surfaces connected to the optical surface, the
first reflective surface and the second reflective surface.
Moreover, the optical portion can be recessed with re-
spect to the connection portion located around the optical
portion. Therefore, a surface of the connection portion
can be served as an abutting surface during assembly,
which is favorable for controlling optical quality of the
optical portion and preventing damaging the optical por-
tion. Moreover, the connection portion can further have
at least one gate trace that can be located on at least
one connection surface. By disposing the gate trace gen-
erated through a plastic injection molding process on the
connection portion, it is favorable for enhancing the sur-
face quality of the optical surface, the first reflective sur-
face and the second reflective surface, and it is also fa-

vorable for preventing the gate trace from affecting im-
aging quality. Please refer to Fig. 5 and Fig. 19, which
respectively show the gate trace 123 of the optical path
folding element 100 and the gate trace 323 of the optical
path folding element 300 according to the 1st embodi-
ment and the 3rd embodiment of the present disclosure.
[0016] The light blocking layer is at least disposed on
part of the outer surfaces of the connection portion for
blocking light from passing through. Moreover, the ma-
terial of the light blocking layer can include acrylic mon-
omer and black pigment. Therefore, it is favorable for
improving the adhesion of the light blocking layer and
providing a good light-blocking performance for the op-
tical path folding element with a relatively complicated
appearance. Alternatively, the material of the light block-
ing layer can include organic solvents such as propylene
glycol monomethyl ether acetate (PGMEA) and acrylic
resin. Alternatively, the material of the light blocking layer
can include light-curable coating. The present disclosure
is not limited to the materials of the light blocking layer.
The light blocking layer can be liquid at the initial state.
The liquid light blocking layer can be coated on the outer
surfaces of the connection portions and then can be
cured through irradiation of a light source. The irradiation
of the light source (e.g., excimer laser) can be in the ul-
traviolet band for accurately developing the light blocking
layer. Moreover, the outer surfaces of the connection por-
tion can be roughened, which is favorable for the arrange-
ment of the light blocking layer thereon. Moreover, the
light blocking layer can be further disposed on the gate
trace. Therefore, it is favorable for preventing stray light
from being reflected on the gate trace.
[0017] With the design of the optical portion, the light
beam can be reflected inside the optical path folding el-
ement several times, which facilitates a miniaturization
design of the imaging lens module. Further, the arrange-
ment of the light blocking layer on the connection portion
facilitates the reduction of stray light generated on the
connection portion. Accordingly, the imaging lens mod-
ule can achieve the miniaturization and the reduction of
stray light therein simultaneously through the arrange-
ment of the optical path folding element, thereby improv-
ing overall optical quality.
[0018] The optical path folding element can further in-
clude a plurality of matte structures that are at least dis-
posed on and integrally formed with the connection por-
tion. Each unitary structure of the matte structures is ta-
pered off and recessed from the outer surfaces of the
connection portion towards the inner side of the optical
path folding element, such that the outer surfaces of the
connection portion can have undulating shapes. With the
arrangement of the matte structures on the connection
portion, it is favorable for further reducing stray light gen-
erated on the connection portion. Moreover, the matte
structures can have at least part surrounding the gate
trace. Therefore, it is favorable for reducing stray light
generated around the gate trace.
[0019] The connection portion of the optical path fold-
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ing element can further have a narrowed structure that
can be formed by at least part of the connection surfaces
and can partially reduce the aperture size inside the op-
tical path folding element. The partial reduction of the
aperture size inside the optical path folding element can
be achieved by shrinking the appearance of the narrowed
structure towards the inner side of the optical path folding
element, thereby further reducing stray light. Moreover,
the narrowed structure can be disposed between the first
reflective surface and the second reflective surface, and
the narrowed structure can be covered by the light block-
ing layer. Therefore, it is favorable for blocking stray light
between the first reflective surface and the second re-
flective surface. Moreover, the narrowed structure can
further have a step structure at periphery thereof. The
step structure can form a protrusion or a recess at the
periphery of the narrowed structure. Therefore, it is fa-
vorable for controlling the arrangement range of the light
blocking layer.
[0020] The optical path folding element can further in-
clude a light blocking sheet. The light blocking sheet can
be a flat element having a trimmed part towards the inner
side of the optical path folding element, and the light
blocking sheet can be coated with a light blocking coating.
Therefore, it is favorable for further reducing stray light
in the optical path folding element.
[0021] When a recess depth of each unitary structure
of the matte structures is h, the following condition can
be satisfied: 0.02 [mm] ≤ h ≤ 1.6 [mm]. Therefore, it is
favorable for reducing reflection of stray light.
[0022] The connection portion can further have a
boundary line located between two of the connection sur-
faces, and the two connection surfaces respectively lo-
cated at opposite sides of the boundary line are angled
to each other by an angle. When the angle between the
two connection surfaces respectively located at the op-
posite sides of the boundary line is θ, the following con-
dition can be satisfied: 130 [deg.] ≤ θ ≤ 179 [deg.]. There-
fore, it is favorable for improving molding quality of the
connection portion, and it is also favorable for changing
the path of stray light reflected on the connection surfac-
es.
[0023] When a thickness of the optical path folding el-
ement along a direction perpendicular to the optical sur-
face is T, and a distance between the boundary line and
the optical surface along the direction perpendicular to
the optical surface is d, the following condition can be
satisfied: 0.25 ≤ d/T ≤ 0.75. Therefore, it is favorable for
preventing the boundary line from affecting surface qual-
ity of the optical portion by arranging the boundary line
on the connection portion.
[0024] The present disclosure provides an imaging
lens module that includes the abovementioned optical
path folding element, a lens assembly and an image sen-
sor. Each of the lens assembly and the image sensor is
disposed adjacent to the optical path folding element.
The lens assembly is configured for the light beam pass-
es therethrough. The image sensor is configured to re-

ceive the light beam. Moreover, the lens assembly can
have an aperture stop, and the aperture stop is elliptical.
Therefore, the elliptical aperture stop is favorable for
blocking redundant light.
[0025] The present disclosure provides an electronic
device that includes the abovementioned imaging lens
module.
[0026] According to the present disclosure, the afore-
mentioned features and conditions can be utilized in nu-
merous combinations so as to achieve corresponding
effect.
[0027] According to the above description of the
present disclosure, the following specific embodiments
are provided for further explanation.

1st Embodiment

[0028] Please refer to Fig. 1 to Fig. 12, where Fig. 1 is
a perspective view of an imaging lens module according
to the 1st embodiment of the present disclosure, Fig. 2
is a cross-sectional view of the imaging lens module sec-
tioned along line A-A in Fig. 1, Fig. 3 is a top view of an
aperture stop of the imaging lens module in Fig. 2, Fig.
4 is an exploded view of the imaging lens module in Fig.
1, Fig. 5 is a perspective view of an optical path folding
element of the imaging lens module in Fig. 1, Fig. 6 is
another perspective view of the optical path folding ele-
ment in Fig. 5, Fig. 7 is further another perspective view
of the optical path folding element in Fig. 5, Fig. 8 is a
perspective view of the optical path folding element sec-
tioned along line B-B in Fig. 5, Fig. 9 is a top view of the
optical path folding element in Fig. 5, Fig. 10 is an en-
larged view of region MM in Fig. 9, Fig. 11 is a side view
of the optical path folding element in Fig. 5, and Fig. 12
is a front view of the optical path folding element in Fig. 5.
[0029] This embodiment provides an imaging lens
module 1 that includes a fixed element 11, an accommo-
dation element 12, an optical path folding element 100,
a lens assembly 13 and an image sensor 14. The ac-
commodation element 12 is disposed on the fixed ele-
ment 11 for forming an accommodation space (not num-
bered) therebetween. The optical path folding element
100 is disposed in the accommodation space. The lens
assembly 13 is disposed in the accommodation space
and is located at an object side of the optical path folding
element 100 along an optical path, such that a light beam
is able to be incident into the optical path folding element
100 after passing through the lens assembly 13 along an
optical axis OA. The lens assembly 13 has an aperture
stop 13a, and the aperture stop 13a has an elliptical ap-
erture 13b for blocking redundant light, as shown in Fig.
3. Please be noted that the detail of the lens assembly
13 is not intended to restrict the present disclosure, and
therefore only partial contour of the lens assembly 13 is
shown in the drawings. The image sensor 14 is disposed
outside the accommodation space and is located at an
image side of the optical path folding element 100 so as
to receive the light beam emitting from the optical path
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folding element 100.
[0030] The material of the optical path folding element
100 may include plastic. The optical path folding element
100 includes an optical portion 110, a connection portion
120, a plurality of matte structures 130 and a light block-
ing layer 140.
[0031] The optical portion 110 is made of plastic ma-
terial, and the optical portion 110 has an optical surface
111, a first reflective surface 112 and a second reflective
surface 113. The optical surface 111 integrates several
functions of light incident, light emitting, and light reflec-
tion. The first reflective surface 112 is provided with a
reflective layer. The second reflective surface 113 is also
provided with a reflective layer. As shown in Fig. 2, a light
beam passes through the lens assembly 13 along the
optical axis OA to be incident into the optical path folding
element 100 via the optical surface 111. In the optical
path folding element 100, the first reflective surface 112
reflects the light beam, the optical surface 111 reflects
the light beams again (through total internal reflection),
and the second reflective surface 113 reflects the light
beam further again. Then, the light beam emits towards
the image sensor 14 from the optical path folding element
100 via the optical surface 111.
[0032] The connection portion 120 is made of plastic.
The connection portion 120 is located at the periphery of
the optical portion 110, and the optical portion 110 is re-
cessed with respect to the connection portion 120. The
connection portion 120 has a plurality of connection sur-
faces 121, two boundary lines 122 and two gate traces
123. The connection surfaces 121 are connected to the
optical surface 111, the first reflective surface 112 and
the second reflective surface 113. The boundary lines
122 are disposed between the connection surfaces 121.
The gate traces 123 are located on the connection sur-
faces 121.
[0033] As shown in Fig. 11, when a thickness of the
optical path folding element 100 along a direction per-
pendicular to the optical surface 111 is T, and a distance
between the boundary lines 122 and the optical surface
111 along the direction perpendicular to the optical sur-
face 111 is d, the following conditions are satisfied: d=
1.46 [mm]; T = 2.9 [mm]; and d/T = 0.5.
[0034] As shown in Fig. 12, two of the connection sur-
faces 121 respectively located at opposite sides of each
boundary line 122 are angled to each other by an angle.
When the angle between the two connection surfaces
121 respectively located at the opposite sides of each
boundary line 122 is θ, the following condition is satisfied:
θ = 176 [deg.].
[0035] The matte structures 130 are disposed on and
integrally formed with the connection portion 120, and at
least part of the matte structures 130 is located at the
periphery of the gate traces 123. As shown in Fig. 9 and
Fig. 10, each unitary structure of the matte structures 130
is tapered off from an outer surface of the connection
portion 120 towards the inner side of the optical path
folding element 100 to form a triangular recess, such that

the outer surface of the connection portion 120 has an
undulating shape.
[0036] As shown in Fig. 10, when a recess depth of
each unitary structure of the matte structures 130 is h,
the following condition is satisfied: h = 0.1 [mm].
[0037] The light blocking layer 140 is disposed on the
outer surfaces of the connection portion 120 for blocking
light from passing through, and at least part of the light
blocking layer 140 is located on the gate traces 123.
Please be noted that the distribution range of the dot
screentone shown in Fig. 1 to Fig. 12 refers to the ar-
rangement range of the light blocking layer 140.
[0038] The connection portion 120 further has a nar-
rowed structure 150. The narrowed structure 150 is dis-
posed between the first reflective surface 112 and the
second reflective surface 113, and the narrowed struc-
ture 150 may be formed by at least part of the connection
surfaces 121. As shown in Fig. 8, the narrowed structure
150 is shrunk towards the inner side of the optical path
folding element 100 and is provided with the light blocking
layer 140 thereon, such that the aperture size inside the
optical path folding element 100 is partially reduced.

2nd Embodiment

[0039] Please refer to Fig. 13 to Fig. 15, where Fig. 13
is a perspective view of an optical path folding element
of an imaging lens module according to the 2nd embod-
iment of the present disclosure, Fig. 14 is an exploded
view of the optical path folding element in Fig. 13, and
Fig. 15 is a perspective view of a light blocking sheet of
the optical path folding element in Fig. 13.
[0040] This embodiment provides an optical path fold-
ing element 200 that is similar to the optical path folding
element 100 in the abovementioned embodiment, and
the optical path folding element 200 can be applied to
the imaging lens module 1 for replacing the optical path
folding element 100 in the abovementioned embodiment.
[0041] The optical path folding element 200 includes
an optical portion 210, a connection portion 220 and a
light blocking layer 240, wherein the optical portion 210
and the connection portion 220 are formed by adhering
two glass blocks SS and TT, as shown in Fig. 14.
[0042] The optical portion 210 is made of glass mate-
rial, and the optical portion 210 has an optical surface
211, a first reflective surface 212 and a second reflective
surface 213. The optical surface 211 integrates several
functions of light incident, light emitting, and light reflec-
tion. The first reflective surface 212 is provided with a
reflective layer. The second reflective surface 213 is also
provided with a reflective layer. A light beam is incident
into the optical path folding element 200 via the optical
surface 211. In the optical path folding element 200, the
first reflective surface 212 reflects the light beam, the
optical surface 211 reflects the light beams again, and
the second reflective surface 213 reflects the light beam
further again. Then, the light beam emits from the optical
path folding element 200 via the optical surface 211.
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[0043] The connection portion 220 is made of glass.
The connection portion 220 is located at the periphery of
the optical portion 210. The connection portion 220 has
a plurality of connection surfaces 221 connected to the
optical surface 211, the first reflective surface 212 and
the second reflective surface 213.
[0044] The light blocking layer 240 is disposed on the
outer surfaces of the connection portion 220 for blocking
light from passing through. Please be noted that the dis-
tribution range of the dot screentone shown in Fig. 13 to
Fig. 15 refers to the arrangement range of the light block-
ing layer 240.
[0045] The connection portion 220 further includes a
light blocking sheet 250. The light blocking sheet 250 is
disposed between the first reflective surface 212 and the
second reflective surface 213. As shown in Fig. 14, the
light blocking sheet 250 is a flat element having a trimmed
part towards the inner side of the optical path folding el-
ement 200 and is provided with the light blocking layer
240 thereon. The light blocking sheet 250 is clamped
between the two glass blocks SS and TT forming the
optical portion 210 and the connection portion 220 so as
to reduce stray light inside the optical path folding ele-
ment 200.

3rd Embodiment

[0046] Please refer to Fig. 16 to Fig. 26, where Fig. 16
is a perspective view of an imaging lens module accord-
ing to the 3rd embodiment of the present disclosure, Fig.
17 is a cross-sectional view of the imaging lens module
sectioned along line C-C in Fig. 16, Fig. 18 is an exploded
view of the imaging lens module in Fig. 16, Fig. 19 is a
perspective view of an optical path folding element of the
imaging lens module in Fig. 16, Fig. 20 is a perspective
view of the optical path folding element sectioned along
line D-D in Fig. 19, Fig. 21 is a perspective view of the
optical path folding element sectioned along line E-E in
Fig. 19, Fig. 22 is an enlarged view of region NN in Fig.
21, Fig. 23 is a top view of the optical path folding element
in Fig. 19, Fig. 24 is an enlarged view of region OO in
Fig. 23, Fig. 25 is a side view of the optical path folding
element in Fig. 19, and Fig. 26 is a front view of the optical
path folding element in Fig. 19.
[0047] This embodiment provides an imaging lens
module 3 that includes a fixed element 31, an accommo-
dation element 32, an optical path folding element 300,
a lens assembly 33 and an image sensor 34. The ac-
commodation element 32 is disposed on the fixed ele-
ment 31 for forming an accommodation space (not num-
bered) therebetween. The optical path folding element
300 is disposed in the accommodation space. The lens
assembly 33 is disposed in the accommodation space
and is located at an object side of the optical path folding
element 300 along an optical path, such that a light beam
is able to be incident into the optical path folding element
300 after passing through the lens assembly 33 along an
optical axis OA. Please be noted that the detail of the

lens assembly 33 is not intended to restrict the present
disclosure, and therefore the detailed contour of the lens
assembly 33 is not shown in the drawings. The image
sensor 34 is disposed outside the accommodation space
and is located at an image side of the optical path folding
element 300 so as to receive the light beam emitting from
the optical path folding element 300.
[0048] The material of the optical path folding element
300 may include plastic. The optical path folding element
300 includes an optical portion 310, a connection portion
320, a plurality of matte structures 330 and a light block-
ing layer 340.
[0049] The optical portion 310 is made of plastic ma-
terial, and the optical portion 310 has a first optical sur-
face 311, a first reflective surface 312, a second reflective
surface 313 and a second optical surface 314. The first
optical surface 311 integrates several functions of light
incident and light reflection. The first reflective surface
312 is provided with a reflective layer. The second re-
flective surface 313 is also provided with a reflective lay-
er. The second optical surface 314 integrates several
functions of light emitting and light reflection. As shown
in Fig. 17, a light beam passes through the lens assembly
33 along the optical axis OA to be incident into the optical
path folding element 300 via the first optical surface 311.
In the optical path folding element 300, the first reflective
surface 312 reflects the light beam, the first optical sur-
face 311 reflects the light beams again (through total in-
ternal reflection), the second optical surface 314 reflects
the light beams further again (through total internal re-
flection), and the second reflective surface 313 reflects
the light beam still further again. Then, the light beam
emits towards the image sensor 34 from the optical path
folding element 300 via the second optical surface 314.
Please be noted that the second optical surface 314 is
able to reflect the light beam through total internal reflec-
tion as the first optical surface 311 performs, such that
the second optical surface 314 is able to transmit and
reflect light simultaneously.
[0050] The connection portion 320 is made of plastic.
The connection portion 320 is located at the periphery of
the optical portion 310, and the optical portion 310 is re-
cessed with respect to the connection portion 320. The
connection portion 320 has a plurality of connection sur-
faces 321, two boundary lines 322 and two gate traces
323. The connection surfaces 321 are connected to the
first optical surface 311, the first reflective surface 312,
the second reflective surface 313 and the second optical
surface 314. The boundary lines 322 are disposed be-
tween the connection surfaces 321. The gate traces 323
are located on the connection surfaces 321.
[0051] As shown in Fig. 25, when a thickness of the
optical path folding element 300 along a direction per-
pendicular to the first optical surface 311 is T, and a dis-
tance between the boundary lines 322 and the optical
surface 311 along the direction perpendicular to the first
optical surface 311 is d, the following conditions are sat-
isfied: d= 1.565 [mm]; T = 2.585 [mm]; and d/T = 0.61.
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[0052] As shown in Fig. 26, two of the connection sur-
faces 321 respectively located at opposite sides of each
boundary line 322 are angled to each other by an angle.
When the angle between the two connection surfaces
321 respectively located at the opposite sides of each
boundary line 322 is θ, the following condition is satisfied:
θ = 175.8 [deg.].
[0053] The matte structures 330 are disposed on and
integrally formed with the connection portion 320, and at
least part of the matte structures 330 is located at the
periphery of the gate traces 323. As shown in Fig. 23 and
Fig. 24, each unitary structure of the matte structures 330
is tapered off from an outer surface of the connection
portion 320 towards the inner side of the optical path
folding element 300 to form an arc-shaped recess, such
that the outer surface of the connection portion 320 has
an undulating shape.
[0054] As shown in Fig. 24, when a recess depth of
each unitary structure of the matte structures 330 is h,
the following condition is satisfied: h = 0.06 [mm].
[0055] The light blocking layer 340 is disposed on the
outer surfaces of the connection portion 320 for blocking
light from passing through, and at least part of the light
blocking layer 340 is located on the gate traces 323.
Please be noted that the distribution range of the dot
screentone shown in Fig. 16 to Fig. 26 refers to the ar-
rangement range of the light blocking layer 340.
[0056] The connection portion 320 further has a nar-
rowed structure 350. The narrowed structure 350 is dis-
posed between the first reflective surface 312 and the
second reflective surface 313, and the narrowed struc-
ture 350 may be formed by at least part of the connection
surfaces 321. As shown in Fig. 20, the narrowed structure
350 is shrunk towards the inner side of the optical path
folding element 300 and is provided with the light blocking
layer 340 thereon, such that the aperture size inside the
optical path folding element 300 is partially reduced. As
shown in Fig. 21 and Fig. 22, the narrowed structure 350
has wave-shaped edges for assisting the reduction of
stray light.

4th Embodiment

[0057] Please refer to Fig. 27 to Fig. 29, where Fig. 27
is a perspective view of an optical path folding element
of an imaging lens module according to the 4th embod-
iment of the present disclosure, Fig. 28 is an exploded
view of the optical path folding element in Fig. 27, and
Fig. 29 is a top view of the optical path folding element
in Fig. 27.
[0058] This embodiment provides an optical path fold-
ing element 400 that is similar to the optical path folding
element 300 in the abovementioned embodiment, and
the optical path folding element 400 can be applied to
the imaging lens module 3 for replacing the optical path
folding element 300 in the abovementioned embodiment.
[0059] The optical path folding element 400 includes
an optical portion 410, a connection portion 420 and a

light blocking layer 440, wherein the optical portion 410
and the connection portion 420 are formed by adhering
three glass blocks UU, VV and WW, as shown in Fig. 28.
[0060] The optical portion 410 is made of glass mate-
rial, and the optical portion 410 has a first optical surface
411, a first reflective surface 412, a second reflective
surface 413 and a second optical surface 414. The first
optical surface 411 integrates several functions of light
incident and light reflection. The first reflective surface
412 is provided with a reflective layer. The second re-
flective surface 413 is also provided with a reflective lay-
er. The second optical surface 414 integrates several
functions of light emitting and light reflection. A light beam
is incident into the optical path folding element 400 via
the first optical surface 411. In the optical path folding
element 400, the first reflective surface 412 reflects the
light beam, the first optical surface 411 reflects the light
beams again, the second optical surface 414 reflects the
light beams further again, and the second reflective sur-
face 413 reflects the light beam still further again. Then,
the light beam emits from the optical path folding element
400 via the second optical surface 414.
[0061] The connection portion 420 is made of glass.
The connection portion 420 is located at the periphery of
the optical portion 410, and the optical portion 410 is re-
cessed with respect to the connection portion 420. The
connection portion 420 has a plurality of connection sur-
faces 421 connected to the first optical surface 411, the
first reflective surface 412, the second reflective surface
413 and the second optical surface 414.
[0062] The light blocking layer 440 is disposed on the
outer surfaces of the connection portion 420 for blocking
light from passing through. Please be noted that the dis-
tribution range of the dot screentone shown in Fig. 27 to
Fig. 29 refers to the arrangement range of the light block-
ing layer 440.
[0063] The connection portion 420 further has a nar-
rowed structure 450. The narrowed structure 450 is dis-
posed between the first reflective surface 412 and the
second reflective surface 413, and the narrowed struc-
ture 450 may be formed by at least part of the connection
surfaces 421. As shown in Fig. 28, the three glass blocks
UU, VV and WW adhered together to forming the optical
portion 410 and the connection portion 420 are proc-
essed by cutting, grinding, etc., such that the adhered
areas between the three glass blocks UU, VV and WW
are reduced to form the narrowed structure 450. The nar-
rowed structure 450 is shrunk towards the inner side of
the optical path folding element 400 and is provided with
the light blocking layer 440 thereon, such that the aper-
ture size inside the optical path folding element 400 is
partially reduced.

5th Embodiment

[0064] Please refer to Fig. 30 to Fig. 34, where Fig. 30
is a perspective view of an optical path folding element
of an imaging lens module according to the 5th embod-
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iment of the present disclosure, Fig. 31 is a perspective
view of the optical path folding element sectioned along
line F-F in Fig. 30, Fig. 32 is another perspective view of
the optical path folding element in Fig. 30, Fig. 33 is an
enlarged view of region PP in Fig. 32, and Fig. 34 is a
top view of the optical path folding element in Fig. 30.
[0065] This embodiment provides an optical path fold-
ing element 500 that is similar to the optical path folding
element 300 in the abovementioned embodiment, and
the optical path folding element 500 can be applied to
the imaging lens module 3 for replacing the optical path
folding element 300 in the abovementioned embodiment.
[0066] The material of the optical path folding element
500 may include plastic. The optical path folding element
500 includes an optical portion 510, a connection portion
520 and a light blocking layer 540.
[0067] The optical portion 510 is made of plastic ma-
terial, and the optical portion 510 has a first optical sur-
face 511, a first reflective surface 512, a second reflective
surface 513 and a second optical surface 514. The first
optical surface 511 integrates several functions of light
incident and light reflection. The first reflective surface
512 is provided with a reflective layer. The second re-
flective surface 513 is also provided with a reflective lay-
er. The second optical surface 514 integrates several
functions of light emitting and light reflection. A light beam
is incident into the optical path folding element 500 via
the first optical surface 511. In the optical path folding
element 500, the first reflective surface 512 reflects the
light beam, the first optical surface 511 reflects the light
beams again, the second optical surface 514 reflects the
light beams further again, and the second reflective sur-
face 513 reflects the light beam still further again. Then,
the light beam emits from the optical path folding element
500 via the second optical surface 514.
[0068] The connection portion 520 is made of plastic.
The connection portion 520 is located at the periphery of
the optical portion 510, and the optical portion 510 is re-
cessed with respect to the connection portion 520. The
connection portion 520 has a plurality of connection sur-
faces 521, two boundary lines 522 and one gate trace
523. The connection surfaces 521 are connected to the
first optical surface 511, the first reflective surface 512,
the second reflective surface 513 and the second optical
surface 514. The boundary lines 522 are disposed be-
tween the connection surfaces 521. The gate trace 523
is located on the connection surfaces 521.
[0069] The light blocking layer 540 is disposed on the
outer surfaces of the connection portion 520 for blocking
light from passing through, and at least part of the light
blocking layer 540 is located on the gate trace 523.
Please be noted that the distribution range of the dot
screentone shown in Fig. 30 to Fig. 34 refers to the ar-
rangement range of the light blocking layer 540.
[0070] The connection portion 520 further has a nar-
rowed structure 550. The narrowed structure 550 is dis-
posed between the first reflective surface 512 and the
second reflective surface 513, and the narrowed struc-

ture 550 may be formed by at least part of the connection
surfaces 521. As shown in Fig. 32 and Fig. 33, the nar-
rowed structure 550 is shrunk towards the inner side of
the optical path folding element 500 and is provided with
the light blocking layer 540 thereon, such that the aper-
ture size inside the optical path folding element 500 is
partially reduced. Further, as shown in Fig. 33, the nar-
rowed structure 550 further has a step structure 551 at
periphery thereof. The step structure 551 forms a wall-
like protrusion or a groove-like recess at the periphery of
the narrowed structure 550. As shown in Fig. 31, the nar-
rowed structure 550 has wave-shaped edges for assist-
ing the reduction of stray light.

6th Embodiment

[0071] Please refer to Fig. 35, is an exploded view of
an electronic device according to the 6th embodiment of
the present disclosure.
[0072] An electronic device 6 provided in this embod-
iment is a smartphone including an imaging lens module
60a, an imaging lens module 60b, an imaging lens mod-
ule 60c, an imaging lens module 60d, an imaging lens
module 60e, an imaging lens module 60f, a flash module,
a focus assist module, an image signal processor, a dis-
play module and an image software processor (not
shown). The imaging lens module 60a, the imaging lens
module 60b, the imaging lens module 60c, the imaging
lens module 60d, the imaging lens module 60e, and the
imaging lens module 60f are disposed on the same side
of the electronic device 6, while the display module is
disposed on the opposite side of the electronic device 6.
Moreover, the imaging lens module 60f includes the im-
aging lens module 1 disclosed in the 1st embodiment.
However, the present disclosure is not limited thereto.
The imaging lens module 60f may include the imaging
lens module disclosed in any one of the abovementioned
embodiments.
[0073] The imaging lens module 60a is an ultra-wide-
angle lens, the imaging lens module 60b is a wide-angle
main lens, the imaging lens module 60c is a telephoto
lens, the imaging lens module 60d is an ultra-telephoto
lens, the imaging lens module 60e is an ultra-telephoto
lens, and the imaging lens module 60f is an ultra-tele-
photo lens. The imaging lens module 60f may have a
field of view ranging from 15 degrees to 38 degrees. In
this embodiment, the imaging lens modules 60a, 60b,
60c, 60d, 60e and 60f have different fields of view, such
that the electronic device 6 can have various magnifica-
tion ratios so as to meet the requirement of optical zoom
functionality. Moreover, each of the imaging lens module
60d and the imaging lens module 60e is an ultra-telepho-
to lens having a reflective element, and the imaging lens
module 60f is a lens having the optical path folding ele-
ment 100, which is favorable for thinness of the electronic
device 6. In this embodiment, the electronic device 6 in-
cludes multiple imaging lens modules 60a, 60b, 60c, 60d,
60e and 60f, but the present disclosure is not limited to
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the number and arrangement of imaging lens modules.
[0074] When a user captures images of an object, the
light rays converge in the imaging lens module 60a, the
imaging lens module 60b, the imaging lens module 60c,
the imaging lens module 60d, the imaging lens module
60e or the imaging lens module 60f to generate images,
and the flash module is activated for light supplement.
The focus assist module detects the object distance of
the imaged object to achieve fast auto focusing. The im-
age signal processor is configured to optimize the cap-
tured image to improve image quality and provided zoom-
ing function. The light beam emitted from the focus assist
module can be either conventional infrared or laser. The
display module can include a touch screen or a physical
button. The image software processor having multiple
functions to capture images and complete image
processing, and the image processed by the image soft-
ware processor can be displayed on the display module.
[0075] Please be noted that a lens cover of the elec-
tronic device 6 shown in Fig. 35 being spaced apart from
the main body thereof is only for better showing the im-
aging lens modules inside the electronic device 6. It
doesn’t mean the lens cover have to be removable, and
the present disclosure is not limited thereto.
[0076] The smartphone in these embodiments is only
exemplary for showing the imaging lens module of the
present disclosure installed in the electronic device 6,
and the present disclosure is not limited thereto. The im-
aging lens module of the present disclosure can be op-
tionally applied to optical systems with a movable focus.
Furthermore, the imaging lens module of the present dis-
closure feature good capability in aberration corrections
and high image quality, and can be applied to 3D image
capturing applications, in products such as digital cam-
eras, mobile devices, digital tablets, smart televisions,
network surveillance devices, dashboard cameras, ve-
hicle backup cameras, multi-camera devices, image rec-
ognition systems, motion sensing input devices, weara-
ble devices and other electronic imaging devices.
[0077] The foregoing description, for the purpose of
explanation, has been described with reference to spe-
cific embodiments. It is to be noted that the present dis-
closure shows different data of the different embodi-
ments; however, the data of the different embodiments
are obtained from experiments. The embodiments were
chosen and described in order to best explain the prin-
ciples of the disclosure and its practical applications, to
thereby enable others skilled in the art to best utilize the
disclosure and various embodiments with various mod-
ifications as are suited to the particular use contemplated.
The embodiments depicted above and the appended
drawings are exemplary and are not intended to be ex-
haustive or to limit the scope of the present disclosure to
the precise forms disclosed. Many modifications and var-
iations are possible in view of the above teachings.

Claims

1. An optical path folding element (100), comprising:

an optical portion (110), having:

an optical surface (111), wherein a light
beam enters into the optical path folding el-
ement (100) via the optical surface (111)
and is reflected inside the optical path fold-
ing element (100) through the optical sur-
face (111);
a first reflective surface (112), configured to
reflect the light beam again inside the optical
path folding element (100); and
a second reflective surface (113), config-
ured to reflect the light beam further again
inside the optical path folding element
(100);

a connection portion (120), having:
a plurality of connection surfaces (121), con-
nected to the optical surface (111), the first re-
flective surface (112) and the second reflective
surface (113);
a plurality of matte structures (130), at least dis-
posed on and integrally formed with the connec-
tion portion (120), wherein each unitary struc-
ture of the plurality of matte structures (130) is
tapered off and recessed from an outer surface
of the connection portion (120) towards an inner
side of the optical path folding element (100),
such that the outer surface of the connection
portion (120) has an undulating shape; and
a light blocking layer (140), at least disposed on
the outer surface of the connection portion (120)
for blocking light from passing through.

2. The optical path folding element (100) according to
claim 1, wherein the light beam emits from the optical
path folding element (100) via the optical surface
(111).

3. The optical path folding element (100) according to
claim 1, wherein a recess depth of each unitary struc-
ture of the plurality of matte structures (130) is h, and
the following condition is satisfied:

4. The optical path folding element (100) according to
claim 1, wherein a material of the light blocking layer
(140) comprises acrylic monomer and black pig-
ment.

5. The optical path folding element (100) according to
claim 4, wherein the connection portion (120) further
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has a narrowed structure (150) that partially reduces
an aperture size inside the optical path folding ele-
ment (100).

6. The optical path folding element (100) according to
claim 5, wherein the narrowed structure (150) is dis-
posed between the first reflective surface (112) and
the second reflective surface (113), and the nar-
rowed structure (150) is covered by the light blocking
layer (140).

7. The optical path folding element (100) according to
claim 1, wherein the connection portion (120) further
has a boundary line (122) located between two of
the plurality of connection surfaces (121), an angle
between the two of the plurality of connection sur-
faces (121) respectively located at opposite sides of
the boundary line (122) is θ, and the following con-
dition is satisfied: 

8. The optical path folding element (100) according to
claim 7, wherein a thickness of the optical path fold-
ing element (100) along a direction perpendicular to
the optical surface (111) is T, a distance between
the boundary line (122) and the optical surface (111)
along the direction perpendicular to the optical sur-
face (111) is d, and the following condition is satis-
fied: 

9. The optical path folding element (100) according to
claim 1, wherein the connection portion (120) further
has at least one gate trace (123) located on at least
one of the plurality of connection surfaces (121).

10. The optical path folding element (100) according to
claim 9, wherein the at least one gate trace (123) is
surrounded by the plurality of matte structures (130).

11. The optical path folding element (100) according to
claim 1, wherein the optical portion (110) is recessed
with respect to the connection portion (120) located
around the optical portion (110).

12. An optical path folding element (300), comprising:

an optical portion (310), having:

an optical surface (311), wherein a light
beam enters into the optical path folding el-
ement (300) via the optical surface (311)
and is reflected inside the optical path fold-
ing element (300) through the optical sur-

face (311);
a first reflective surface (312), configured to
reflect the light beam again inside the optical
path folding element (300); and
a second reflective surface (313), config-
ured to reflect the light beam further again
inside the optical path folding element
(300);

a connection portion (320), having:
a plurality of connection surfaces (321), con-
nected to the optical surface (311), the first re-
flective surface (312) and the second reflective
surface (313); and
a light blocking layer (340), at least disposed on
the connection portion (320) for blocking light
from passing through, and a material of the light
blocking layer (340) comprises acrylic monomer
and black pigment.

13. The optical path folding element (300) according to
claim 12, further comprising a plurality of matte struc-
tures (330) that are at least disposed on and inte-
grally formed with the connection portion (320),
wherein each unitary structure of the plurality of mat-
te structures (330) is tapered off and recessed from
an outer surface of the connection portion (320) to-
wards an inner side of the optical path folding ele-
ment (300), such that the outer surface of the con-
nection portion (320) has an undulating shape.

14. The optical path folding element (300) according to
claim 13, wherein a recess depth of each unitary
structure of the plurality of matte structures (330) is
h, and the following condition is satisfied: 

15. The optical path folding element (300) according to
claim 12, wherein the light beam emits from the op-
tical path folding element (300) via the optical surface
(311).

16. The optical path folding element (300) according to
claim 12, wherein the connection portion (320) fur-
ther has a narrowed structure (350) that partially re-
duces an aperture size inside the optical path folding
element (300).

17. The optical path folding element (300) according to
claim 12, wherein the connection portion (320) fur-
ther has a boundary line (322) located between two
of the plurality of connection surfaces (321), an angle
between the two of the plurality of connection sur-
faces (321) respectively located at opposite sides of
the boundary line (322) is θ, and the following con-
dition is satisfied: 
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18. The optical path folding element (300) according to
claim 17, wherein a thickness of the optical path fold-
ing element (300) along a direction perpendicular to
the optical surface (311) is T, a distance between
the boundary line (322) and the optical surface (311)
along the direction perpendicular to the optical sur-
face (311) is d, and the following condition is satis-
fied: 

19. The optical path folding element (300) according to
claim 13, wherein the connection portion (320) fur-
ther has at least one gate trace (323) located on at
least one of the plurality of connection surfaces
(321).

20. The optical path folding element (300) according to
claim 19, wherein the at least one gate trace (323)
is surrounded by the plurality of matte structures
(330).

21. An optical path folding element (100), comprising:

an optical portion (110), having:

an optical surface (111), wherein a light
beam enters into the optical path folding el-
ement (100) via the optical surface (111);
a first reflective surface (112), configured to
reflect the light beam inside the optical path
folding element (100); and
a second reflective surface (113), config-
ured to reflect the light beam again inside
the optical path folding element (100);

a connection portion (120), having:

a plurality of connection surfaces (121),
connected to the optical surface (111), the
first reflective surface (112) and the second
reflective surface (113); and
at least one gate trace (123), located on at
least one of the plurality of connection sur-
faces (121);

a plurality of matte structures (130), at least dis-
posed on and integrally formed with the connec-
tion portion (120), wherein the plurality of matte
structures (130) have at least part disposed on
the connection portion (120) to surround the at
least one gate trace (123), and each unitary
structure of the plurality of matte structures (130)
is tapered off and recessed from an outer sur-

face of the connection portion (120) towards an
inner side of the optical path folding element
(100), such that the outer surface of the connec-
tion portion (120) has an undulating shape; and
a light blocking layer (140), at least disposed on
the connection portion (120) for blocking light
from passing through.

22. The optical path folding element (100) according to
claim 21, wherein the optical surface (111) reflects
the light beam entering into the optical path folding
element (100) further again, and the light beam emits
from the optical path folding element (100) via the
optical surface (111).

23. The optical path folding element (100) according to
claim 21, wherein the at least one gate trace (123)
is covered by the light blocking layer (140).

24. The optical path folding element (100) according to
claim 21, wherein a recess depth of each unitary
structure of the plurality of matte structures (130) is
h, and the following condition is satisfied: 

25. The optical path folding element (100) according to
claim 21, wherein a material of the light blocking layer
(140) comprises acrylic monomer and black pig-
ment.

26. The optical path folding element (100) according to
claim 21, wherein the connection portion (120) fur-
ther has a narrowed structure (150) formed by at
least part of the plurality of connection surfaces (121)
and partially reducing an aperture size inside the op-
tical path folding element (100).

27. The optical path folding element (100) according to
claim 21, wherein the connection portion (120) fur-
ther has a boundary line (122) located between two
of the plurality of connection surfaces (121), an angle
between the two of the plurality of connection sur-
faces (121) respectively located at opposite sides of
the boundary line (122) is θ, and the following con-
dition is satisfied: 

28. The optical path folding element (100) according to
claim 27, wherein a thickness of the optical path fold-
ing element (100) along a direction perpendicular to
the optical surface (111) is T, a distance between
the boundary line (122) and the optical surface (111)
along the direction perpendicular to the optical sur-
face (111) is d, and the following condition is satis-
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fied: 

29. An optical path folding element (300), a material of
the optical path folding element (300) comprising
plastic, the optical path folding element (300) com-
prising:

an optical portion (310), having:

an optical surface (311), wherein a light
beam enters into the optical path folding el-
ement (300) via the optical surface (311);
a first reflective surface (312), configured to
reflect the light beam inside the optical path
folding element (300); and
a second reflective surface (313), config-
ured to reflect the light beam again inside
the optical path folding element (300);

a connection portion (320), having:

a plurality of connection surfaces (321),
connected to the optical surface (311), the
first reflective surface (312) and the second
reflective surface (313); and
a narrowed structure (350), formed by at
least part of the plurality of connection sur-
faces (321) and partially reducing an aper-
ture size inside the optical path folding ele-
ment (300); and

a light blocking layer (340), at least disposed on
at least outer surface of the connection portion
(320) for blocking light from passing through,
wherein a material of the light blocking layer
(340) comprises acrylic monomer and black pig-
ment.

30. The optical path folding element (300) according to
claim 29, wherein the optical surface (311) reflects
the light beam entering into the optical path folding
element (300) further again.

31. The optical path folding element (300) according to
claim 30, wherein the light beam emits from the op-
tical path folding element (300) via a second optical
surface (314) that is different from the optical surface
(311).

32. The optical path folding element (300) according to
claim 29, wherein the narrowed structure (350) is
disposed between the first reflective surface (312)
and the second reflective surface (313), and the nar-
rowed structure (350) is covered by the light blocking
layer (340).

33. The optical path folding element (500) according to
claim 32, wherein the narrowed structure (550) fur-
ther has a step structure (551) at periphery thereof,
and the step structure (551) forms a protrusion or a
recess at the periphery of the narrowed structure
(550).

34. The optical path folding element (300) according to
claim 29, further comprising a plurality of matte struc-
tures (340) that are at least disposed on and inte-
grally formed with the connection portion (320),
wherein each unitary structure of the plurality of mat-
te structures (340) is tapered off and recessed from
an outer surface of the connection portion (320) to-
wards an inner side of the optical path folding ele-
ment (300), such that the outer surface of the con-
nection portion (300) has an undulating shape.

35. The optical path folding element (300) according to
claim 29, wherein the connection portion (320) fur-
ther has at least one gate trace (323) located on at
least one of the plurality of connection surfaces
(321).

36. The optical path folding element (300) according to
claim 29, wherein the connection portion (320) fur-
ther has a boundary line (322) located between two
of the plurality of connection surfaces (321), an angle
between the two of the plurality of connection sur-
faces (321) respectively located at opposite sides of
the boundary line (322) is θ, and the following con-
dition is satisfied: 

37. The optical path folding element (300) according to
claim 36, wherein a thickness of the optical path fold-
ing element (300) along a direction perpendicular to
the optical surface (311) is T, a distance between
the boundary line (322) and the optical surface (321)
along the direction perpendicular to the optical sur-
face (321) is d, and the following condition is satis-
fied: 

38. The optical path folding element (300) according to
claim 29, wherein the optical portion (310) is re-
cessed with respect to the connection portion (320)
located around the optical portion (310).

39. An imaging lens module (1), comprising:

the optical path folding element (100) of one of
claims 1, 12, 21, and 29;
a lens assembly (13), disposed adjacent to the
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optical path folding element (100), wherein the
light beam passes through the lens assembly
(13); and
an image sensor (14), disposed adjacent to the
optical path folding element (100), wherein the
image sensor (14) is configured to receive the
light beam.

40. The image lens module (1) according to claim 39,
wherein the lens assembly (13) has an aperture
stop(13b), and the aperture stop (13b) is elliptical.

41. An electronic device (6), comprising:
the image lens module (1) of claim 39.
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